/ 

5 



10 



15 



20 



Claims 



/ 



1. A method for producing at least one proteinaceous substance in a eukaryotic cell, said 
method comprising: 

providing a eukaryotic cell having a nucleic acid sequence in the 
eukaryotic cell's genome, said nucleic a^'id sequence encoding at least one 
adenoviral El protein or a functional hpmologue, fragment or derivative thereof, 
which eukaryotic cell further does no^'encode a structural adenoviral protein in its 
genome or a sequence integrated therein; 

providing said eukaryp^ic cell with a gene encoding a recombinant 
proteinaceous substance; 

/' 

culturing said eukaryotic cell in a suitable medium; and 
harvesting at l^ast one proteinaceous substance from said eukaryotic cell, 
said suitable mediuj;^, or both said eukaryotic cell and said medium. 

2. A method for enhancing production of a recombinant proteinaceous substance in a 
eukaryotic cell, said method comprising: 

providing 5^id eukaryotic cell with a gene encoding at least part of a 
proteinaceous stab^ance, wherein said nucleic acid is under control of a CMV- 
promoter, an p^A promoter, or a ftinctional homologue, derivative and/or 
fragment of either; ^rjd^ 

providing said eukaryotic cell with adenoviral ElA-activity or ElA-like 
activity. 



25 3. The method according to clain\ 1 or claim 2, wherein said eukaryotic cell is a 
mammalian cell. 



4. The method according to claim 3, wherein said eukaryotic cell is a human cell. 
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^ 5. The method according to any one of d^ms 1 to 4, wherein at least one of the at least 
^ one proteinaceous substance harvested is encoded by said gene. 

A method for producing at least one human recombinant protein in a cell, said method 
comprising: 

providing a eukaryotic cell which is hi^an, with a gene encoding a human 

/ 

recombinant protein, having a sequence encoding at least one adenoviral El 
protein or a functional derivative, honrfologue or fragment thereof in the human 
cell's genome which human cell fynher does not produce structural adenoviral 
10 proteins, 

culturing said human e6ll in a suitable medium; and 

harvesting the h^an recombinant protein from the human cell, the 
suitable medium, or borii said human cell and said medium. 




7. The method accordingVo any one of the aforegoing claims, wherein said at least one 
adenoviral El protein comprises an El A protein or a functional homologue, fragment 
_j and/or derivative thereof \ 
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8. The method according to any^one of the aforegoing claims, wherein said at least one 
adenoviral El protein comprises ^n ElB protein or a fianctional homologue, fragment 
and/or derivative thereof 



9. The method according to any one of claims 1 through 8, wherein said eukaryotic cell 
produces from about 2 to about 200-fola\Tnore recombinant protein and/or proteinaceous 
substance than conventional mammalian celt lines. 

10. The method according to claim 9, whe^dn|said conventional mammalian cell lines are 
selected from the group consisting of CHO^ COS, Vero, Hela, BHK and Sp-2 cell lines. 
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11. The method according to any dne of claims 1 to 10 wherein said proteinaceous 
substance is a protein that undergoes post-translational and/or peri-translational 
modifications. 

12. The method according to claiflVTl, wherein said post-translational and/or peri- 
translational modifications comprise glyi(p6ylation. 

13 The method according to \ny one of claims 1-12, wherein said proteinaceous 
substance is erythropoietin, or a functional derivative, homologue or fragment thereof 

14. The method according to claim 13, wherein said eukaryotic cell produces in excess of 
100 units erythropoietin thereof per million cells in 24 hours. 

15. The method according to claim 1^, wherein said eukaryotic cell produces in excess of 
500 units erythropoietin thereof per mil^^n cells in 24 hours. 

16. The method according to claim 1 5/ wl^erj(&in said eukaryotic cell produces in excess of 
1000 units erythropoietin thereof per ri^illi^M^ tells in 24 hours. 

17. The method according to claim 16, wherein said eukaryotic cell produces in excess of 
5000 units erythropoietin or functional derivatives thereof per million cells in 24 hours. 

\ 

18. A recombinant mammalian cell immortalized by the presence of at least one 
adenoviral El protein or a fiinctional derivative, homologue and/or fragment thereof, said 

recombinant mammalian call <: -comprising a nucleic acid in a functional format for 

^ / 

expressing at least one variable domain of an immunoglobulin or a functional derivative, 
homologue and/or fragment thereof 
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19. The recombinafit mammalian cell of claim 18, wherein said at least one adenoviral El 
protein comprisl^^ia El A protein or a functional homologue, fragment and/or derivative 
thereof 



5 20. The recombinant mammalian ceXof claim 18 or claim 19, wherein said at least one 
adenoviral El protein comprises an fis^B protein or a functional homologue, fragment 
and/or derivative thereof 



's 



21. The recombinant mammalian cell of any of\e of claims 18 to 20, comprising a nucleic 
1([) acid derived from an adenovirus encoding said at\east one adenoviral El protein. 

22. The recombinant mammalian cell of claim 21, wherein said nucleic acid derived from 
an adenovirus encodes an El A and/or an ElB protein. 



ISA 
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23. The recombinant mammalian cell of any one of claims 18-22, wherein said 
recombinant mammalian cell is derfyed from a primary cell. 



24. The recombinant mammalian ceJl of any one of claims 18 through 23, which 
recombinant mammalian cell is derived from a human cell. 

25. The recombinant mammalian cell according to claim 24, deposited as ECACC no. 
96022940 or a derivative thereof 



26. The recombinant mammalian 6ell of any one of claims 18 through 25, wherein said 
^ I cell further comprises a nucleic acidWcoding E2A or a functional homologue, fragment 
^ 1 and/or derivative thereof 



27. The recombinant mammalian cell of claim 26, wherein said nucleic acid encoding 
E2A comprises a temperature sensitive mutant E2A. 
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28. The recombinant mammalian cell of any one of claims 18 through 27, wherein said 
nucleic acid in a functional foftmat for expressing at least one variable domain, encodes a 
heavy chain, a variable heavy\chain, a light chain and/or a variable light chain of an 
immunoglobulin. 

29. The recombinant mammaliaip cell of any one of claims 18 through 28, further 
comprising another nucleic acia in functional format for expressing at least one 
counterpart of said at least one variable domain. 

30. The recombinant mammalian cedl of any one of claims 18 through 29, wherein said 
nucleic acid in functional format fori expressing at least one variable domain and/or at 
least one counterpart thereof encodes an ScFv. 

31. The recombinant mammalian cell of any one of claims 18 through 30, wherein at least 
one of said variable domains comprises a\human or humanized amino acid sequence. 

32. The recombinant mammalian cell of aty one of claim 18 through 31, wherein at least 
one of said variable domains is encode(^ by a nucleic acid under the control of an 
inducible promoter. ^ 

\ 

33. A process for producing at least one ^ariable domain of an immunoglobulin, said 

\ 

process comprising: \ 

culturing a recombinant mammalian cell of any one of claims 18-32, in a 



suitable medium; and 



harvesting said at least one van ^ble domain of an immunoglobulin from 

\ 

said recombinant mammalian cell and/or sdjd medium. 
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34. The process according to claim 33, wherein said recombinant mammalian cell is 
capable of producing in excess of 10 grams of said at least one variable domain of an 
immunoglobulin per 1 06 cells per day. 

5 35. A process for producing at least one variable domain of an immunoglobulin 
having post-translational modificatibns different than that of the variable domain of an 
immunoglobulin's isolated natural counterparts, said process comprising: 

transforming the recombinant mammalian cell of any one of claims 18 
through 32 with a gene coding for the variable domain of the immunoglobulin; 
10 culturing the recombinpnAniammalian cell in a suitable medium; and 

harvesting the at least one variable domain of an immunoglobulin from 
said recombinant mammalian cell and/or said suitable medium. 

36. The process according to claim 35, wherein said recombinant mammalian cell 

15 produces said at least one variable domain \f an immunoglobulin, in excess of 10 g per 

\ 

106 cells per day. ^ 
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37. A variable domain of an immunoglobulin, or a fianctional part, homologue or 
derivative thereof, produced by the pro\^ess of any one of claims 33 through 36 

38. The variable domain o/ an immunoglobulin according to claim 37 together with a 
suitable carrier forming a pharinaceutical composition. 



39. The method accordpip to any one of claims 1-12, wherein said proteinaceous 
25 substance comprises a viral pijotein other than an adenoviral protein. 

40 The method according claim 39, wherein said viral protein comprises an influenza 
virus neuramidase and/or a hemagglutinin. 
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41 The method according tp' claim 39, wherein said viral protein comprises an 
enterovirus protein or a functionajfeciuivalent thereof 

42. The method according to claim 41, wh\ein said enterovirus protein is selected from 
5 the group consisting of rhinovirus, aphto virusXl^d poliomyelitis virus protein. 



43 The method accortliing to claim 39, wherein said viral protein comprises a herpes 
virus protein or a func$(prjad equivalent thereof 

10 44. The method according to claim 43, wherein said herpes virus protein comprises a 
protein selected from the group consisti/ig\)Kherpes simplex virus, pseudorabies virus 
and bovine herpes virus protein. 
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45. The methoc^according to claim 39, wherein said virus protein comprises an 
15 orthomyxovirus pifotein. 



46. The method according to claim 45, whereinysaid orthomyxovirus protein is selected 

from the group consisting of an influenza virus^^^^ paramyxovirus, such as Newcastle 

Disease virus, a respiratory syncitio virus, a mumps ^irus and a measles virus protein. 

\ 

47. The method according to claim 39, wherein said virus protein comprises a retrovirus, 



a parvovirus or a'pbpavovirus protein. 

48 The method according to claim 47, wherein saitfi^^o virus protein comprises a human 
25 immunodeficiency virus protein \ 



49. The method according to claim 39, wherein said virus protein comprises a rotavirus or 
a coronavirus prdtein. 
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50. The method according to claim 49, ^herein said rotavirus or coronavirus protein is 
selected from the group consisting of a^' t^rjBmissible gastroenteritisvirus or a flavivirus, 
such as tick-borne encephalitis virus and yellow fever virus protein. 

' \ 

5 51. The method according to claim 3^9, wherein said virus protein comprises a togavirus 
protein, rubella virus protein or an Eastern-, Western-, or Venezuelan equine 
encephalomyelitis virus protein. 

52. The method according to claim 39, wherein said virus protein comprises a hepatitis 
10 causing virus protein, a hepatitis A protein, or a hepatitis B virus protein. 

53. The method according to claim 39, wherein said virus protein comprises a pestivirus 
protein, such as hog cholera virus protein or a rhabdovirus protein, such as a rabies virus 
protein. 

\ i 

15 



54. A process for Afoducing a vgfccine comprising a viral protein, said process 

\ 

comprismg: 

producing the viral protein in a human cell having a sequence encoding at 
least one adenoyiral El protein or a functional derivative, homologue or fragment 
20 thereof in the .'human cell's genome, which human cell does not produce a 

structural adenoviral protein; 

harvesting the viral protein; 

incorporating the thus harvested viral protein in a vaccine 



25 55, The method according to any one\bf^ claims 1-17, 33, 34, or 39-53, wherein said 

\ v \ 

eukaryotic cell is derived from a primary cell. 

56. The method according to any one of claims 1-17, 33, 34, 39-53 or 55, wherein said 



eukaryotic cell is immortalized by the presenceVf said El encoding sequence. 
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57. The method according to any one of claims 1-17, 33, 34, 39-53, 55 or 56, wherein 
said eukaryotic cell furthfer comprises a sequence encoding E2A or a functional derivative 
or analogue or fragment tfiereof in its genome. 



58. The method accondi^ to claim 57, wherein said E2A encoding sequence encodes a 

temperature sensitive m^iant ^2A. 

/' ■ / 

/ 



59. The method according to any of Claims any one of claims 1-17, 33, 34, 39-53, 55-58, 



10 wherein said human cell comprises no other adenoviral sequences. 



\ 



60. The method according to any one of claims 1-17, 33, 34, 39-53, 55-59, wherein said 



human cell grows in suspension. 

15 61. The method according to any one of cla\ms 1-17, 33, 34, 39-53, 55-60, wherein said 
eukaryotic cell is the PER.C6 cell as deposited under ECACC no. 96022940 or a 
derivative thereof 

62. The method according to any one of claims K-17, 33, 34, 39-53, 55-61, wherein said 

20 human cell is cultured in the absence of serum. \ 

\ 

63. A recombinant erythropoietin molepule obtainable by a method according to any one 
xV / of claims 1-17 and 55-62. \ 



\ 



25 64. The recombjhant protein claim 63 wherein said recombinant protein has a human 
glycosylatiqn pattern different from that of the protein's isolated natural counterpart 
protein, \ 
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65 A human cell having a sequence e|coding at least one El protein of an adenovirus or 
a functional derivative, homologue or fragment thereof in its genome, which cell does not 
produce structural adenoviral proteins and having a gene encoding a recombinant protein. 

5 66. The human cell of claim 65 whrbh ia^derived from PER.C6 as deposited under 
ECACC no. 96022940 \ ^ 



67 The human cell of claim 65 or 66, whicb fijrther comprises a sequence encoding E2A 
or a functional derivative or analogue or fragment thereof in its genome. 
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68 The human cell of claim 67, wherein said^2A is temperature sensitive. 

/ 

69. A method of enhancing^ihe production of a proteinaceous substance in a eukaryotic 
cell an adenoviral ElB protein or a functional derivative, homologue and/or fragment 

15 thereof having anti-apoptOtic activity, said method comprising providing said eukaryotic 
cell with an adenoviral ElB protein, derivative, homologue and/or fragment thereof 

70. The process ^cc^rding to claim 54, wherein said human cell further comprises a 
sequence encodingW2A or a functional derivative or analogue or fragment thereof in the 

20 human cell's genoraa. 

71. The process according to claim 70, wherein said E2A encoding sequence encodes a 
temperature sensitive mutant E2A. 



72. The recombinant mammalian celAof any one of claim 18 through 31, wherein an 
endogenous DHFR nucleic acid is at least functionally deleted. 




